The title compound, C 10 H 7 NO 2 S, provides the first structure of an -alkenyl oxathiazolone ring. The phenyl ring and the oxathiazolone groups make dihedral angles of 0.3 (3) and À2. 8 (3) , respectively, with the plane of the central alkene group; the dihedral angle between the rings is 2. 68 (8) . A careful consideration of bond lengths provides insight into the electronic structure and reactivity of the title compound. In the crystal, extended -stacking is observed parallel to the a-axis direction, consisting of cofacial head-to-tail dimeric units [centroid-centroid distance of 3.6191 (11) Å ]. These dimeric units are separated by a slightly longer centroid-centroid distance of 3.8383 (12) Å , generating infinite stacks of molecules.
Chemical context
A common feature of the undergraduate organic chemistry teaching laboratory is the capstone, multi-step synthetic project that allows the student to integrate their lecture and laboratory experiences and capture a glimpse of research chemistry (Christiansen et al., 2014) . The selection of an appropriate project target compound requires reliable syntheses coupled to definitive characterizations and, if possible, real-world applications. In our teaching laboratory, we have focused our student projects on the preparation, characterization and chemistry of oxathiazolone derivatives. This project compliments the lecture sections on carbonyl and heterocycle chemistry at the end of a one semester introductory organic chemistry course. The preparations of oxathiazolone derivatives use methods developed in earlier laboratories and allow for subsequent chemistry of either the heterocycle or substituent group, which can be explored in a three-to-four week project cycle individually, in groups and in inquiry-based class projects. The existing literature on the oxathiazolone heterocycle is sufficient but not overwhelming for the research purposes of the students. In addition, the area has been the subject of several comprehensive reviews and theses (Paton, 1989; Wentrup & Kambouris, 1991) .
Derivatives of the oxathiazolone heterocycle have been known since their first preparation in 1967 by Muhlbauer and Weiss (Muhlbauer & Weiss, 1967) . Until recently, the predominant chemistry of the heterocycle was the thermal cycloreversion to the short-lived nitrile sulfide, a propargyl allenyl 1,3-dipole which could be trapped by electron-deficientbonds in reasonable yield to give families of new heterocycles (Paton, 1989) . Industrially, various derivatives of the oxathiazolone heterocycle have been reported as potential fungicides (Klaus et al., 1965) , pesticides (Hö lzl & Schnyder, 2004) , polymer additives (Crosby 1978) and pharmaceuticals (Russo et al., 2015) . In 2009, interest was renewed in the ring system with the report of the use of oxathiazolone derivatives as selective inhibitors for mycobacterial proteasomes (Lin et al., 2009) . Subsequent research has uncovered potential use of styryl-substituted oxathiazolone derivatives as antitubercular 'warheads' (Russo et al., 2015) . The significance of the structure and chemistry of styryl-substituted oxathiazolone molecules, especially with respect to their intermolecular interactions with the proteasome, has therefore placed some significance on the structure of the title compound.
The title compound was first prepared from cinnamyl amide by Paton and coworkers (Paton et al., 1983) and the synthesis was subsequently reported in a patent for use as modulating agents for amino acid receptors (Cosford et al., 2005) . Our interest in this derivative of the oxathiazolone heterocycle was initially focused on the potential for exploring the chemistry of the alkene moiety in the styryl group for subsequent assessment of the substituent effect of the oxathiazolone on the alkene addition and electrophilic substitution chemistry.
Structural commentary
The influence of oxathiazolone and substituent -conjugation on the bonding in the heterocycle has been shown spectroscopically (Markgraf et al., 2007) and crystallographically (Krayushkin et al., 2010a; Krayushkin et al., 2010b) to isolate the C N -system from the nascent O C O -system foreshadowing the facile decarboxylation to the nitrile sulfide. Thus the asymmetry of the C-O bonds within the heterocycle has been linked to the ease of nitrile sulfide generation. It has been proposed that the ease of decarboxylation is related to the length of the C1-O2 bond.
The title compound ( Fig. 1) is the first oxathiazolone X-ray structure of the heterocycle substituted directly to an alkene. The C-O bonds within the heterocycle [C1-O1 = 1.3852 (19), C2-O1 = 1.3678 (17) Å ] are asymmetric as The molecular structure of the title compound, showing 50% probability displacement ellipsoids.
Figure 2
The packing diagram of the title compound showing -stacking parallel to the a-axis direction (top). Cofacial head-to-tail dimeric units [separated by long dashes, centroid-centroid distance of 3.6191 (11) Å ] separated by an inter-dimer distance of 3.8383 (12) (17) ] confirm a near planarity of the molecule favorable for conjugation between the -systems of the two rings and the central alkene.
The planarity, bond lengths and angles in the styryl fragment are comparable with previously reported values (Nilofar Nissa et al., 2002; Iwamoto et al., 1989) . The widening of the C3-C4-C5 angle to 125.68 (14) has been previously attributed to intramolecular repulsion between C3 and C6 (Subramanian et al., 1999) . The C2-C3 distance [1.443 (2) Å ] is shorter than observed in cinnamyl derivatives (Nilofar Nissa et al., 2002) , consistent with -delocalization between the alkene and the heterocycle.
Supramolecular features
Extended -stacking is observed parallel to the a-axis direction (Fig. 2, top) , consisting of cofacial head-to-tail dimeric units [centroid-centroid distance of 3.6191 (11) Å ]. These dimeric units are separated by a slightly longer centroidcentroid distance of 3.8383 (12) Å (Fig. 2, bottom) . It should be noted, however, that the intermolecular SÁ Á ÁN distances [3.6879 (16) Å ], are significantly longer than those observed in other related SÁ Á ÁN heterocyclic molecules (Bridson et al., 1995) .
Database survey
There are eleven crystal structures of oxathiazolone derivatives reported in the literature (Schriver & Zaworotko, 1995; Bridson et al. 1994 Bridson et al. , 1995 Vorontsova et al., 1996; McMillan et al., 2006; Krayushkin et al., 2010a,b) , which have been partially reviewed (Krayushkin et al., 2010a,b) . The structures fall into two groups: those that feature a Csp 2 -Csp 3 bond between the heterocycle and the saturated organic substituent and those that feature a Csp 2 -Csp 2 bond between the heterocycle and the unsaturated organic substituent (either a phenyl group or a heterocyclic ring).
Synthesis and crystallization
The title compound was prepared following literature methods (Cosford et al., 2005) and was crystallized as large needles from a hot solution in chloroform by cooling to room temperature followed by slow evaporation to a crystalline solid. The identity and purity of the product was determined by comparison with the literature (Paton et al., 1983; Cosford et al., 2005) and by UV-visible spectroscopy (CH 2 Cl 2 ) max (log ") : 228 nm (4.21), 307 nm (4.52).
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 Computer programs: APEX2 and SAINT (Bruker, 2009) , SHELXS2016 (Sheldrick, 2008) , SHELXL2016 (Sheldrick, 2015) and OLEX2 (Dolomanov et al., 2009 ). program(s) used to solve structure: SHELXS2016 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL2016 (Sheldrick, 2015) ; molecular graphics: OLEX2 (Dolomanov et al., 2009) ; software used to prepare material for publication: OLEX2 (Dolomanov et al., 2009 ).
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Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
